This document specifies the functional and operational requirements to be used in the development of the conceptual design of a high temperature gascooled reactor (HTGR) based plant supplying energy to a typical industrial facility. These requirements were developed from collaboration with industry and HTGR suppliers over the preceding three years to identify the energy needs of industrial processes for which the HTGR technology is technically and economically viable. The functional and operational requirements specified herein are an effective representation of the industrial sector energy needs and an effective basis for developing a conceptual design of the plant that will serve the broadest range of industrial applications.
INTRODUCTION
This partial Technical Specification provides the functional and operational requirements for application of the high temperature gas-cooled reactor (HTGR) technology for supply of energy to a typical industrial facility. This plant can be comprised of multiple identical reactor modules or multiple reactor modules of differing ratings and configurations that fulfill the requirements herein. This partial specification forms the basis for the conceptual design of the HTGR plant to meet the specified functional and operational requirements for this energy supply. These functional and operational requirements shall be used to establish the HTGR plant total rating, ratings and number of individual modules, module and plant configurations, thermodynamic cycle, availability of the plant and other design factors.
These requirements represent a composite of information from discussions and detailed evaluations of energy needs jointly performed by INL and potential industrial end users. The specification will be updated as warranted as additional data is obtained.
For purposes of this specification, the following definitions apply:
End user The entity whose Facility is being supplied the required energy in the forms specified and on whose property the HTGR energy supply is located.
Purchaser The entity who purchases the energy from the Supplier, anticipated to occur via a long term energy purchase agreement.
Supplier
The entity who owns the HTGR energy supply.
Operator The entity that is licensed to operate the HTGR energy supply.
Designer The entity that performs the design of the HTGR energy supply and supports the licensing activities by the Operator.
OBJECTIVES
The objective of this specification is to define an HTGR energy supply for supply of steam, electricity and high temperature gas that meets the requirements of the industrial facility for these products over a [60] a year period.
ASSUMPTIONS
1. This specification does not include commercial issues.
2. The Purchaser will enter into a contract with the Supplier for long term supply of energy.
3. The HTGR plant (hereinafter referred to as the "Plant") will be operated by an entity other than the Purchaser.
4. The HTGR plant will be sited within the boundaries of or close to (within [1 mile]) the Facility.
5. The Purchaser will support the Supplier in providing and developing data and information required to obtain a combined license for construction and operation of the HTGR energy source. 6. The HTGR Plant will be sited within or adjacent to the Facility controlled area. The selected site for the Plant will depend on site surveys conducted to support licensing of the Plant by the USNRC. The HTGR energy supply plant site will be a separate facility within or adjacent to the Facility controlled area but will be under the control of the Plant Operator as required by the USNRC for an operating nuclear plant.
SCHEDULE

General
The HTGR Energy supply shall be fully operational no later than January 1, 20xx (TBD). The Supplier shall provide a schedule for a phased deployment, including the increments of energy supplied in each phase and the accumulated capacity, in accordance with the requirements below, assuming a Greenfield application.
Plant Deployment Schedule & Information Requirements
The Supplier shall provide a detailed schedule for deployment of the HTGR energy supply. This schedule shall include as a minimum the following: 
SCOPE OF SUPPLY AND SCHEDULE
General
The HTGR plant will replace and augment existing power plants at the Facility that supply steam to the processes and electricity to support facility operation and substitute for the burning of gases in selected plant processes. The supply of steam and high temperature gas to the facility processes is the primary function of the HTGR energy supply systems and 100% availability is required. The electrical distribution system within the facility includes a cross-connection with the regional electrical grid. The facility power plants may dispatch electrical power to the grid or take power from the grid depending on the price of electricity from the grid and the cost of facility generation. Power is also taken from the grid to augment the facility power supplies if necessary to meet facility demand. The HTGR supply of steam and electricity will replace a portion of the facility power plant capacity as these plants are retired. The HTGR energy supply shall provide process heat in the form of high temperature gas to selected plant processes to offset the emissions of greenhouse gases attendant to the burning of natural gas and waste gases in these processes. The supply of process heat to these processes will be implemented in parallel with the supply of steam and electricity in accordance with the schedule provided by the Supplier as part of the requirements of this specification.
ENERGY SUPPLY REQUIREMENTS
General
The Supplier will supply steam to two existing headers in the Facility at nominal pressures of 1250# and 600#; electricity to the Facility electrical distribution system and high temperature gas to the Facility in accordance with the following requirements. For each item the maximum and average required rate of supply and annual total supply are provided over a typical year. The HTGR Plant shall have sufficient capacity to meet these demands at 100% availability. The Supplier schedule for deployment shall specify the percentage of demand of each component that will be supplied by each increment and the accumulative supply as each increment is deployed. The demands for steam, electricity and high temperature gas will vary within the ranges shown below. The HTGR plant shall be designed to accommodate variations as specified below. Any major anticipated changes in demand, (e.g., for facility turnarounds) will be scheduled by the Purchaser.
Steam Supply
Steam Conditions
The following table specifies the supply conditions at the Plant header, the maximum and average demand and the total yearly supply required for each steam supply. Rates of changes in demand are bounded by the transient requirements specified in following sections of this specification.
Excess Demand
Purchaser may exercise the option of increasing the steam demand from either header by up to 10% above the peak demand specified above after providing 24 hours notice. Such increases shall not extend for more than 24 hours. 6.4 High Temperature Gas Supply 6.4.1 General 1. The high temperature gas supply circuit shall be isolated from the HTGR primary helium circuit.
Header
2. The working gas shall be compatible with the materials of construction in the gas circuit at all anticipated normal and abnormal operating conditions (e.g., He, He-N2, Air, Argon).
3. The working gas shall be compatible with standard circulator designs.
4. A means to remove corrosion products and foreign objects shall be positioned in the gas circuit prior to entering the circulator.
Gas Supply Requirements
The following are the high temperature gas supply requirements. Designer shall provide suggested ranges for gas characteristics based on compatibility with HTGR energy supply design and materials of construction.
Radionuclides
The steam and high temperature gas shall not contain any detectable radionuclides either transported from the primary helium circuit or activated from exposure to the primary circuit.
DESIGN REQUIREMENTS
Steam Supply
Interface Configurations
The Designer shall complete the tables in the following sections. Note that in some applications additional requirements for steam purity may also be mandated depending on the steam use (e.g. turbine driven compressors, etc.) in order to avoid unacceptable risk to component integrity or voiding of OEM warranties.
Steam Supply
Header
Condensate Return and Makeup
Makeup and condensate from the steam supplied to the 600# and the 1250 # headers will be returned within the following specifications:
Percent returned 100% including makeup c pH 6 to 9 Conductivity < 10 micro Siemens/cm TOC < 3 ppm Oxygen < 6 ppm Saturated Pressure < 15 psig in storage tank Temperature 70 ⁰F
The supplier shall provide any additional conditioning equipment required to meet the specification for feed water or makeup water to the Plant.
